Isolinderalactone regulates the BCL-2/caspase-3/PARP pathway and suppresses tumor growth in a human glioblastoma multiforme xenograft mouse model.
Glioblastoma multiforme (GBM) is the most common malignant brain tumor, which remains incurable. Plant extracts are a potential source of potent anticancer medicines. In this study, we investigated the effect of isolinderalactone from Lindera aggregata on tumor growth using U-87 human glioblastoma cells. Treatment with isolinderalactone inhibited cell viability and promoted apoptotic cell death. In addition, intraperitoneal injection of isolinderalactone significantly inhibited tumor growth in a human GBM xenograft mouse model. To identify the proteins involved in the induction of apoptosis in isolinderalactone-treated cells, we performed a human apoptosis proteome array analysis and western blotting. Isolinderalactone suppressed the expression of B-cell lymphoma 2 (BCL-2), as well as of survivin and X-linked inhibitor of apoptosis protein (XIAP), known as apoptosis inhibitors, and increased the level of cleaved caspase-3. In addition, isolinderalactone treatment increased cleaved poly(ADP-ribose) polymerase (PARP) and DNA damage. In xenograft tumor tissues, we observed high immunofluorescence of cleaved caspase-3 and TUNEL in isolinderalactone-treated group. Taken together, isolinderalactone enhances U-87 GBM cell apoptosis in vitro and in vivo and retards tumor growth, suggesting that isolinderalactone may be a potential candidate for anti-glioblastoma drug development.